In the company open source software (OSS) development context, usability is becoming an important issue due to a growing user population, who is only interested in usable applications, not in their development. Companies try to gain a competitive advantage of OSS by utilizing available components, but the openness is difficult to achieve in the business world with licenses, patents and intellectual property rights. This paper analyses usability and user-interface (UI) development in the company OSS context through an interpretive case study in a software development unit of a large, global corporation. Our initial findings suggest that there is a need for human computer interaction specialists in the OSS context. It is revealed that with the software based on OSS, more time can be spent on usability and UI design. In the company's viewpoint, there are still many issues involved in deciding what parts of the product will be open source. Especially UI code may remain closed due to competitive advantage and patents.
Introduction
This paper analyzes how usability and user-interface (UI) development are dealt with in company open source software (OSS) development context. Company OSS development context refers to 'OSS 2.0', i.e. to the new, commercially viable OSS development, in which software (SW) development companies try to gain a competitive advantage of OSS [7] . SW development companies release the source code of their products and produce OS compliant licenses, and OSS companies develop their business around raising money through licensing [7] , [15] . In OSS development, the source code needs to be 'available for anyone who wants to use or modify it', but in the company OSS context, there actually is a 'continuum of openness' [16: 151] . This paper focuses on commercial SW development utilizing OSS as part of the product, and potentially also releasing the source code for the OSS community to develop it further.
Nowadays OSS is targeted at a mass of users, not only for developers developing it for their own use. The user population of OSS is becoming larger, including a growing number of non-technical users, who are not interested in OSS development, but only in the resulting solution [4] , [8] , [14] , [15] , [18] . Therefore, usability and high quality UI are becoming an important issues also in OSS context [1] , [14] , [19] , [20] . This paper reports initial findings of an interpretive case study designed to analyze usability and UI development in company OSS development context.
Usability and User Interface Development
The importance of usability and UI development are emphasized especially within the field of human computer interaction (HCI). Usability refers to 'the extent to which a product can be used by specified users to achieve specified goals with effectiveness, efficiency and satisfaction in a specified context of use' [10] . Another widely cited definition defines usability to consist of learnability, efficiency, memorability, errors and satisfaction; it should be easy to learn to use the system, its use should be efficient, it should be easy to remember how to use it, the users should not make errors or they should easily recover from them, and the use should be satisfactory. [16] Different user-centered design (UCD) and usability engineering (UE) methodologies offer guidance for usability and UI development. Many differences can be identified in them, but they all emphasize the importance of gaining a detailed understanding the user, his/her tasks or work practices and the context of use as a basis. Afterwards, one should carefully redesign the tasks or work practices based on that understanding. User involvement in the design process is argued for. User feedback should be gathered early, and the design solution should be iterated based on the user feedback. [2] , [12] , [16] , [17] To carry out these activities, the HCI literature suggests hiring a group of specialists, variably labeled e.g. as usability, UCD or UE specialists. They are to carry out or facilitate the analysis of the users, their current tasks and work practices and the context of use, the user task redesign and the iterative usability evaluations. They are also to ensure active user involvement. [2] , [9] , [12] , [16] , [17] Many challenges involved with usability and UI development in the OSS development context have already been revealed. In OSS development, the developers typically produce the SW for themselves. From the viewpoint of non technical users, usability of the OSS tends to be poor, and the development process anything but 'user centered' [1] , [3] , [4] , [14] , [19] , [20] . Therefore, usability is becoming a relevant topic of research in the OSS context, even though, to date, it has not been examined much [1] , [4] , [14] , [19] .
Typically, the OSS developers do not have knowledge about the non technical users, their tasks and the context of use. In addition, no UCD/UE methodology is typically employed. Extensive gathering of user feedback and bug reporting have been highlighted as solutions in OSS context. However, it has also been reported that non-technical users may be intimidated or incapable to report bugs. [1] , [3] , [4] , [13] , [14] , [19] , [20] HCI specialists do not typically participate in the OSS development, and the OSS developers do not normally have the HCI knowledge and skills needed. The users can not replace HCI specialists either, because they are not trained for developing and ensuring usability, even thought they encounter the usability problems while using the system. [1] , [4] , [8] , [13] , [14] , [19] [20] .
Related to company OSS development, it has already been argued that large corporations that participate in OSS development can provide professional usability resources and HCI guidelines for OSS development [1] . However, there clearly is a lack of research on company OSS development, and particularly on usability and UI development in this context. This paper provides insights into this phenomenon.
Empirical Case
In this research effort an interpretive case study method is utilized. Case studies are suggested, if little is known about the phenomenon or current perspectives have little empirical evidence or conflict with each other [6] . There is a lack of research on usability in company OSS development context. Interpretive case study method was selected, since through it one can focus on the meanings attached to the phenomenon studied from 'the native's point of view', produce thick descriptions, and gain thorough understandings. The focus is on understanding and making sense, not explaining in the predictive sense. Theories are used as sensitizing devices. [5] , [11] The case involved in this study is a SW development unit of a large, global corporation that has been involved with OSS development already for few years. It has a strong background in usability and UI development. However, now the company is facing challenges in combining the worlds of commercial SW development, OSS development and usability and UI work. The case was selected, since it offers a rich setting to analyze the emerging 'company OSS' phenomenon.
Different kinds of empirical data have been gathered from the unit. This paper relies on data gathered by interviewing the personnel and by keeping field notes after joint meetings organized in the unit. ). In addition, field notes from three meetings organized with the management of the unit were included in the analysis. This paper reports our initial findings related to how usability and UI development were dealt with in this particular case of company OSS.
The 
Concluding Discussion
In the company OSS context, OSS solutions are used as part of the products, but there are many issues involved in deciding what parts of the product will be open source. Especially UI code tends to remain closed. Several reasons were identified related to that. Difficulties with licenses and patents were brought up. However, interestingly, UI was also seen as a competitive advantage, which was for that reason kept closed source. It was maintained that by putting effort into the UI design, the company can beat the competitors. However, for that reason, it is unlikely that the UI parts become open source in the company OSS context.
Regarding the field of HCI, the results of this study seem promising. If usability and UI design are becoming such central concerns in SW development as indicated by this study, the field of HCI will increase its importance. There probably will be a need for HCI methods and tools, which are particularly tailored to fit the OSS development context, as well as for HCI specialists contributing to the development. Regarding the relationship between HCI and OSS, two interesting observations are emphasized. First, the results confirm that there is a need of HCI specialists in the OSS context. The interviewees emphasized the need of professional HCI specialists (some specializing in usability, others in UI design), taking care of understanding the users, their tasks and the context use, and evaluating the solution with the users.
Another interesting issue was the benefits of OSS that can be gained by the HCI specialists in the company OSS context. It was emphasized that realistic user feedback can be gathered earlier than normally if part of the product is OSS. Therefore, OSS may reduce the development time, which enables early usability evaluation with the actual SW. In addition, it was emphasized that due to the reduced development time, more time can be spent on usability and UI design, which is also a clear benefit from the HCI viewpoint. Moreover, the possibility to concentrate on innovating new things, when utilizing OSS components as a basis, was brought up as a benefit of OSS in the company context. This paper provided initial findings from our empirical examination. More thorough analyses will be carried out in the future. Paths for future work include also deepening the understanding of usability in the company OSS context, and devising procedures that enable HCI specialists to participate in OSS communities. In general, the effects of usability work on OSS products, communities and companies, and the means to achieve those effects are interesting, momentous research topics.
